Aims: To examine nursing time spent on administration of medications in a residential aged care (RAC) home, and to determine factors that influence the time to medicate a resident. Background: Information on nursing time spent on medication administration is useful for planning and implementation of nursing resources.
recreation activity officers. The study results showed that RNs and EENs spent 18% of their 1 time on medication administration.
2 Thomson et al. (2009) broke the medication administration process into seven steps: 3 preparing the medication trolley, locating and identifying the resident, preparing the 4 medication, preparing a resident to receive medication, providing medication to the person, 5 observing the person's response in case of any immediate adverse event, and travelling back 6 to the medication trolley. They found that preparing medication for a resident required 70 to 7 105 seconds which was longer than the time for providing medication (40 to 70 seconds). 8 There is a lack of knowledge about nursing time needed for administration of each type of 9 medication. This information can be important evidence for the planning and implementation 10 of appropriate nursing resources to ensure safe medication management. With increasing 11 numbers of very frail older people with complex medical needs entering RAC homes, this 12 knowledge is of growing importance.
13

Methods
14
Settings
15
The study was conducted in two units of an Australian RAC home. Unit 1 had 38 beds and 16 Unit 2 had 40 beds. Residents living in the two units had an average age of 83 and an average 17 length of stay of 12 months. The majority (97%) of the residents needed high care. The two 18 units shared one medication room. Each unit had a medication trolley.
19
Tablets for each resident were pre-packed in small plastic sachets by the pharmacy according 20 to the administration time and date. The sachets were connected one by one in a roll for 21 seven-day use and stored in cabinets in the medication room. A nurse working in the previous 22 night shift was responsible for removing the sachets of tablets that would be administered in In addition to time-motion observation, structured field notes were taken by the observer. For 5 each resident, the observer recorded the methods that a nurse used to prepare and provide 6 tablets, current time, location and code of the resident in a structured field notes taking sheet.
7
Methods for tablet preparation included: tablets were not crushed or mixed in thickened fluid; 8 tablets were not crushed but mixed in thickened fluid; and tablets were crushed and mixed in 9 thickened fluid. Tablets were crushed directly in their package by a pill crusher, rather than in 10 a vessel.
11
Methods for tablet provision included: a resident took the tablets by themselves, the nurse did 12 not wait while this was done; a resident took the tablets by themselves, but the nurse waited 13 while this was done; a nurse helped a resident to take the tablets; and a nurse provided tablets 14 via a percutaneous endoscopic gastrostomy (PEG) feed.
15
These methods were identified in the preliminary study. They were validated in a pilot study-16 a seven-day observation, as being able to capture all the methods that nurses used for 17 preparing and providing tablets.
18
Data analysis 19
Time-motion data were exported to Excel spread sheets, where the data recorded in the 20 structured field notes were entered by matching the activity start time recorded on the iPad 21 and the "current time" recorded in the structured field notes.
The unit of analysis was a resident. IBM SPSS version 19 was used for statistical analysis.
1
The Mann-Whitney U test and the One-way ANOVA test were used for statistical 2 comparisons. For a comparison between two groups, a statistically significant difference was 3 assumed when the p-value was less than 0.050. When multiple comparisons were made, 4 Bonferroni correction was applied. A statistically significant difference was indicated by p < No significant difference was found between the two units in the average time a nurse spent 1 on a resident (see Table 4 ). The time increased significantly with the number of types of 2 medication taken by the residents. The average time spent on a resident who took one type of 3 medication was 144 seconds, but the time almost tripled to 404 seconds when four types of 4 medication were needed. When using different methods for tablet preparation or provision, 5 the average time spent on a resident varied significantly.
6
Insert Table 4 about here 7 Figure 1 shows the nursing time spent on preparing and providing different number of tablets 8 to a resident. When a resident needed one to five or six to ten tablets, the time required for 9 preparing these tablets was 30 to 40 seconds, significantly less than the time needed for 10 preparing more than 11 tablets (55 seconds). However, when providing tablets, six was the 11 tipping point. A resident having fewer than six tablets needed an average of 40 seconds, 12 significantly less time than for those who took six or more tablets (46 seconds for 6-10 tablets 13 and 62 seconds for 11-20 tablets). There were also significant differences in the time needed for providing tablets when a 21 resident took the tablets by themselves while the nurse waited (30 seconds), when a nurse helped a resident to take the tablets (45 seconds) and when a nurse provided tablets via a PEG 1 feed (94 seconds). To our knowledge, this study is the first of its kind undertaken in RAC homes. It adds to the 5 knowledge about nursing time spent on medication administration in this setting. It found that, 6 for each type of medication, both preparation and provision for a resident required less than 7 one minute time, except when PEG feed was involved. The time needed per resident differed 8 significantly by individual medication needs. Four factors influenced the amount of time 9 required for this task: the number of types of medication taken by a resident, the number of 10 tablets taken by this person, the methods used by a nurse to prepare tablets and the methods 11 to provide tablets. 12 The findings suggest that, when estimating nursing workload on medication administration, 13 nursing managers may need to consider these four factors. Because when resident case mix 14 changes, nursing managers may need to re-assess nursing workload and adjust staffing levels 15 to ensure adequate time is given to nurses for safe medication administration.
16
As in a time-motion study in a Canadian RAC home (Thomson et al. 2009 ), this study found 17 that medication preparation took more time than medication provision. The medication 18 preparation activity defined in this study was the preparation itself, crushing tablets and/or 19 mixing with thickened fluid. It did not include identification of medication from the 20 medication trolley, review of related information on the medication administration record or 21 other activities before providing medication to the resident. The large amount of time spent 22 on medication preparation emphasizes the importance of this activity. One-way ANOVA test was used for comparing the time spent on differing methods for preparing tablets. Mann-Whitney U test was used for 4 comparing the time spent on differing methods for providing tablets. Significance level is 0.0167.
23
